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(54) CONTINUOUS SPUTTERING DEVICE 

(57) Abstract: 

PURPOSE: To provide a titled device which improves the 
yield and production capacity of a stage for forming 
thin films to substrates by the constitution in which 
the substrates conveyed on a horizontal plane are 
successively subjected to a sputtering treatment in 
plural auxiliary vacuum chambers provided concentrically 
to the circumferential wall of a vacuum vessel made into 
a vertical cylindrical shape. 

CONSTITUTION: Plural substrate holders 42 are provided 
at equal angular intervals to a rotary conveying means 
consisting of a drum 39 provided concentrically with a 
main vacuum chamber 32 connected to a vacuum pump 5 
of a vacuum vessel 30 having a cylindrical shape in said 
main vacuum chamber. Openings 33 for auxiliary vacuum 
chambers 34 each provided with a sputtering unit 18, a 
vacuum valve 3, an evacuating port 35, etc. are provided 
to the side walls 38 of the vessel 30. Substrates 14 
introduced through a taking-in/out chamber 52 and a 
loading chamber 51 are held by said holders 42 and the 
holders 42 are airtightly pressed to said openings 33 by 
driving means such as an air cylinder 44, a circular 
conical cam 45, a pusher 43, etc. The substrates 14 are 
thus subjected successively to the sputtering treatment 
under the treating conditions meeting the treating 



stages by each of the chambers 43. 
COPYRIGHT: (C)1985 ( JPO&Japio 





© h * m & & ft ( j p) ©ftnmm&m 

© ^ [13 4$ f* 2: $£ (A) BH60-52574 

@Int.Cl.« /frtSSS"?- BSfP60^( 1985) 3 ^255 
C 23 C 14/56 7537-4K 

©«HF EE PS58- 160388 
©ffi SB 5358(1983) 9 ^ 2 B 



©IB 


IS 


.=*£ 




5 


3S » 




®5& 


sa 


* 


?t 




« 




©n 


88 


* 


*§ 




m 




@% 


58 


* 




T 




«RffiF*K^BOTT292*idj tt^gfcB3fc»fi=Bff£fiSfc 


©m 


18 








S£ 


'J^ffiJfc**«rri450Si6 85fc£*fc H SE&tfPE/rMl^fl 


©ui 




A 








3 


A 


#2 


Idb TBSfil 







9i in * 

% 95 O £ *fc ifc €8 v * £i ffl: 

K P £ * a6«*^/^«-JblEO08P IC«UT 

^ < £ fc — -?©63Pic2£«i*A^©:^«:<? 

n*C£*<fc5*Cl*j5fcL> *>> o % Ji 85 O 3£ « 

A^a^aft^fc&apj^^owport^^fj: < 
£ ic 4> tt < <h — oofflKSSIc^^^ * 



2. «fKO^«i»A^S<i* 
r*«FlTS»^0$BH» l 23 tc 15 4K O % * ^ 

3. gftKon - f ^ */ ^^aii, « eh «r tB xc a 

£ * e&B2a-7 y -f>' ^"SL £ A X ffi E 

^■cgsessnTt^* c <t^^m<t-r$# urn 
& <o m m m 3 & ic & <o & & * ? * ffi o 

* % n 1* * ^^tt^ifc^ffl-f'*-* * # o as ^- 



1 



—435— 



2 



9 t&m&iSLWttettftte -5 3g ffi ic w *r * to-ea 
C 36 §8 o 1tf jft } 

■mm~c s iaoj:3&***h3*ics^u"cjbarT?«-5o 

^ 20 11^ 1 0OA-A|9fii50T*5 o & 98 O 

P5 H »c n5 r CT i <v *nratt*fc©*ffi»« l IC 
# * g£ « 2 , # *S ;f 3 , «T 3fc ^ y 4 , 

6Mi ^gT* 5o 

x - 5/ a y 8 , gl 2 tol^r — > 3 v 9 , SJ 3 
W,m * -r - ^ a > 10, ®4*il^f-'>3 vil 

D _ ^ >c y >r ^ f - •> a > 8ic« k r is a* tt 

3 • 

T 1 3 , a-y*^^^^^-^"^ 80 ^ 07 * 

- h 19 £ tft M O T3fc^^<« ^28* ^ J&T * o * 
ffi ;T ^ — »• 19«C li » ift ig6aO 8£ 2 — & S * 
^ - is . y 9 U3tfit**CHlP29^ta 

y £ n "c o> 4 o 
* «i» * ^ - f ■ ^ » —is^** * as*©*-* 
^^aofc^o-x^-y h , 56u < a w ifi 16 a* 

jy. _fc <o *q < *j«3nfc«*oaa^^f * 

4^^J[ic&gii5-r-5ci^-to, * s> ^ i ^ * 
iq*. mas r w - hck:* 1 u -^y * o-r'-fv^ 



1IKJD3G0-52574 (2) 

J:E©**«#JB©m23W: % ?StF &6afC & U T 

- •> - vicW^f 5ttt*CX7^ »; v *r 20 « 61 
^ E U ^ -5 J; O (C o x ^ 5 o 

& $n & tc mwt t & * t *> y v^'2i*38atii$nx 
te^ru - Ms tc (* <& H a 7 i^b^-^Jifc 

ji-sffE^syT^Jit^iaia-^T, rats 6a 

ICSlK$nfc^-^24, ¥7 25, * - V 26 K 

jboM«icJutf*y€> nyt W27ii*ffl-«f © i <o st 

*lz&mm-m i (i x r •> y *r 20 fc <fc -=> 



*P « ( m^^r-r ) 9#S^<j»^28^:*:£IE 

icLfcft kt 13 5- & , aaig^^cei^-tf-r) 

»c J: 0 v * *a3ES-r ^-3£«ti4^^ 0 W b 

22J*3 «D/R23*C mm T 5 o KT13*»!U» « 

51 £ Iff S3. ( S^-^T ) »C«fc9*S^<&*3i28 

*tll3l#tl| , »TSo fcKx7i")y^20,21 

gfr|g6a^^SICjffif«!$-y:5o ^^^-^ 24 ^ 
T25, fx - V26IC J: L' - M5^ 1 7, 

2o f 2i ic j: v mm ea, «2§ru - MS, E *J 

r-f-v 9^sg5iai^f-'V * 12^? fi 
«■ 0f 5£'o *&3*-a£«i4ici&-ro 

< OiSTC iKJ: 0, 2£ # 14 IC 



6 



—436— 



tz7fiW®>1f x &Vk&T & -< - ? & &#140 
0: JB IC Ar -f *^*«f*»*T«U*W«*»f*"r 
5x)*7MVf»a» ftif Jfc * * y 

9 & m * tS £ & $> & o 

xfi t£ iff, <t is 'c it % m2j&m*T-is* 

v 9 ^ _ /? XU A v ?^?T$lkm&?f 
<, % % 3 &i iM -7- — *> * yio"c^-^Aiaxli 

7/<7 ^ X 7 f ^H^fil^S £T4 , & 5 & S * 
^ — i/ m y :? #1 ^ fT '5 # * ^ 

r n o ^ jifl ^ r - ■ ^t^<oio«MS!*fT 
ji ic-k gaufcttsteoattt*'** * ^ « * c 

2 ~~ 5 #i 7.1 * "T - v' • V <i P»] — <Oltffi» 

ra a »c tt * % *as»fiF£Eoftfxs^/+y^» 
*x # n «: a e> T * •& * ^«tjfiiafrEi?jaar ^ 

^ — 2 i&M * 7- — is * is ^ X/f7>?XVf »I 

* r * 

raict£*?fc#isfcfla^2£®*' u * r £* £ft * S 3£ 

pg p O f3 <o ^ ^ < i fc-ooeflPIC^ffi^Af 1 

<t ic 4> < tt-oofiiinasic^^' 1 ' * *a 

S 3^ & ^ > i> tt < i *> — OOMASSICE 



?i^B360-525V4 (3) 
* — \s - -r & a* v 

£ /C ffi 311 — ? h 1 8 O P"3 * ^ ^n- v ^ ^ ^ ri. — 

tr* a&* > -e <o tet x s s» i ^ T * $A Hi IC s 

^ stt # Si fc §1 y * XTIc^^f^SiU, 
-eott*«tt^««*^(KTL» « 3!l» fl9 fife * te 

T S * * o 

* o 

• 8 • 

%> 0 * R@OB-B®fig30<OSiSi3J^ 

*^31JC <fc 0 3=*^^32^E-*»/£T *o 
& «e 30 O & Si 38 \c it * I* I* — tK ¥ ® ft f '0 Itt 

o P33^^? ^ m. m m *c * n» iica 

— T'-f y / ^ f - ■ ^ 8> ^2— — 
is « V 9—l2^^jS5*r5 0 ^^d-^^ ^ 
f - •> ■ 8 « ^ ^ f ic 11 o - f -f V^^Sl^J 

«tcf^A*^w^52*j^iott^^ti 1k m2—m 
sl34*«^^c $ ti-c o m 3 m ic^r «n < eo k 

^^34i3EK^^32i<ira D33<0#lC#fglP35 
^4BllC^rc:t <^S£^^30t^3liOM 



9 



—437— 



10 



o « (i 4i *c J: 9 ^ffi 40 i « lar^fT tt« ffl * 

X, /7 i/ *43ICJ;9» #3&!gS30<O&fl538£ 

* A4B*»T»T5i, ^ * & * 43,1 * ft 

tltltfl b & * ? - * • S'"CHB*lcafc**A'* r 42 
;£.®®38ld:J?#tf 5 o Rtf * A45# Jb*T * <!: V 
Ejau:*l47lt: «fc 9 . r y 3/ *43tt«l»^^l«!IIC* 

M^-C^i&b, 36**^ 4^42«*tf fe41 C » 4 
0 )(Cj;*)S38^e.AinT K 7 A 39 IC i£ "T * a 
ft 4 Bl ft! * fri "C « ®2«H^f - 

^ 3 iaa^ f - •> - i-.tc;® 5 laa^f 

11 . 

2 * A • W as2fi ^3fiafc^-r«t-9ic:K 
^ E 58 * gKffiy«/i/:/'69s:-fl£ifaUT'raW*a't* 
y reoic, *fcy-^K«6i % y - ? ^ :/62 
^ s i u t 'j ta^*-r >«:««* 

a - f* i V / S51(i -f * ffi tf 63 % K^48 

^ ^ a - -f y^I5If^Oa - f-f V ^ fit « 
64 < ft 4 H ) »C*«"l4]&«a5 * ^ 3 El 7^ b 

7-A66(g3ia)lCf M?n5o ( * 
* * «5 ttffl SB « Ifc ) T — A66(i ( ^/C/^ICT 
^T)i&&67<D|e!9"CI5!teS**fr;**X> ^^14*1^ 
10, * iu ^ 4 2 JC & U X. £ n 5 o 

<f *f * l/^-^65(J^X.Ifi7*> «J V ^68 fC 

x r •> 'J v 4r 44 ic J: 0 R A45«-T^5-yr 



99630360-52574 (4) 
3£ « * ^ ^42* «(ii347O0^t ««SLT35io 

&m34ia-t &im ~ v his* #*se@2 1k 

/u :/ 3 , ?T3E:/^u^4^ia^5o c n £ o # 

a *r a ft 2 hic^u y^^^^«E*c*j^ 5 £ h 

* 3fc 3E*aS32l* * BS 1? 4 8 f t «fc *} It S »K V 7 

£ 7t * ^ 4 0IC^f*D < o-f-f is * -r - 

lc*-o;fc£HHUCJ&A * ffi ^52*J k & $ niv 
So *A«#lti3 6 2rttew:2aoflSi2!^R63 f 

54 Ifco-f ^ V/gfilrtlCfi 1 IB. -O »2S 

«IA • ^Wg520Ri^iC «y - b J\s 7 5 6 , 

£3 T <r* * ^ It & 4&14C2 ^;$l4»<Otl9^^© C EI 

^^:^")ic«fcO^A-^tfi^s2ica5Affn* la 

^^H!5 3 , 5 5 , 5 4ICJ:0d-7 / V ^ fi61*- 
. 12 ■ 

<g. ^ ^ _ . ^ * ^42^* J*Q^^^30 

oe®38IC##^Tf < o ^ T > 'J V ^ 36 JC J: 
0 ^37^ n 0* ifc *t m 7? * JCS&^vrS^&SfF 

f^J-^SiifcfC, K ^ ^ a 3 ^ nx ;/ 
4 ^^Sf^-^X^^E^ 2 J; 0Ar^^^^« < 
<*: fe Oio<0filI^S^34 \C & AL/» ED ^ m 34 
#J:CFm*&fflS32*-«-4rWjfc©i£fiE»H«IC« 

o 0 Hics-a34rtoffi»ii^*^^^4 one 

ii<fcC^^^tn35IC5^fRlTS^<A-^'37 0ga^^^ 

* C £ fC J; 9 8iSSr * o 

56. 57*jJ;tJ?#S'«^ ^59^- m \Z, it J@i t? > 

y _ ^y^u ^62^& # . y— ^ge'g^^Oy- 
iS' # * A U x «IA • ^mS52^5-^^EIC 
U T * < o 

o— ^-f v ^ s 5 1 T t -x u-< — 6 5 T P$ <0 
*t fl! *C U T <f < i" i IC ^ -f '* * SS 63 Id <t 0 
f9 ^. I* 10" 7 T orr^lC^S^^iriJ <o 



13 - 



—438— 



• 14 



— h ✓ < ^ -f 56 Gfl 5 o 

2fc fC *5 Bft & S V r 60 fi6 S „ ^ S ^ ^ 

:/59^PU&» «HA • i&tfcl&52rt^fflX.I;r 0. 1 To 
rr|t U ¥- h/<^^57*B,<o & & 

#g 5 3 , 5 5 ^KiSWICtOx a6«l4*-n-f< 
y >Tfl!:ffi64lC&i£ L xu-:-^65^ T — 

A 66 19 id J: *9 * 2£4£l4*& & * A- ^42IC S£ 

* T * o 

&ic x r U v ^44 ic J; 9 R # A45*±^ 
$ * <t * r *> + 43|i E *S 1**147*: <fc 9 3£ # 

^ ^ 42 fi « if o 4 1 *c j; *? * tn^n^'^^i 

JC#fi>T£o — *24 % 4^X25* « — V 

26 »C «fc 9 ^ K7 A39^ 1 - V • V © fie S 

iT*> »J V^44, R^*A45» 7 V is 

§g @ 38 IC *? <5 o D -f^ V ^ * X - > - ^ 

8 -eti3£«*^^42tC3£^SnT^£4GtS3** 
3£^j45£., T — A 66^ XU-^c— ^65 0©g«(Cj: 

• 15 • 

^ -/ * x v * m m * m 4 , m 5 * ^ - * 
is * s* v # t&m&fttx o o * <o*&&x & x 
. y«jaa*-y i* is u * m 2 * x - f ■ 

y (1 ^ X _ yN ^ - ^ JL i 7 h x ffi 3 ^ f - '> " 

ytt^^v* xvf V^aiV h „ & 4 * & 5 
^ 7- - ^> - yiix^v ^ *a ^x. ^ v hT*io 

£ o 

^ gn; 35 : 1 $ y > — v * 

m 2#LJii*x-*> • VOfll*fflS : 3 i 1; > - h yu, 

m 3 #m * x - -> - voaoottsa^ : 8 i y > - 

U / — b 

* fft #€ eft "c- «► * * v * .*a « ^ - * h *° * 

XTV'JV^44, R«l* ^45, y^>^430 
©ttK:«fc9aStt**'* r 5 3 * ® ft 38 *C #P ft £ 



0* fUi^^il:55j:JC^U^^.5o 


¥ — b J* ~f 


57 1*3 


0 * A: a » as5i^©:55 t 54 


0 © m fC J; ^ 


^ ^ 14 


<£• A * AS(to^52rtOt8Stiii 


CI TIC 7 0 (C fK jg 


T * £ 


£ fc JC * ifc&S 03f«ll4^ 


jtK yv iiz. iK o y 7?i 


b ° ~ 


7*-f ^ ^fc£t64IC L 




A' ^57 


^ C!3 b 5 0 




Mr 


o<r<h < a • * a w « 


-kr -ST FF tr 1 


Y — H 


Jis ~f 56 S3 l-t /c & x & IC 




Si ^ ^ 


14<D 85 A**:* HE Cti & ttt70fC 




Zfcf HH. i ^ 


0} Jfi H\ >- fnl (K ir /X *5« 








V 8 X O $1 A 




Aai <t % f5 b X „ ^2— ffi^ 


5 ^> T" — *> * 


^ **? fi 


% u j.4 fc 0f & 0 a ai 








■ v 7? (i ^ o 


X — /N 




- /\ ^ 


— ^ 3@| ^ ^ ^< v 9 ffl <0 0 





-fr T «L m * fr -5 so* ^ fR fit) tc K m 2 * x - > 

w '/T9i-^^*-^^a^ ^ -r — * >: 

• 16 . 

T *S y X^"36IC«fc9-t<Q*'r — *> ■ V0x^^^ 
37-5- Iflto $ C <h*C<t 0SCRa^^^34i^-X;£&^ 
32 £ * Jfc ££ — ^T^o ^fC-€-0fSIIja;^^34 0 

n'Ct/^'S^lSl-^ — ^ h 180 7 ^ 'fe ^ ^ ^ U 

iteft^^a^ E^^r 5 gn*;^^34^m5i 

-5 » -d" K « , 4 Jltaa32*H*ffiilKM/ 
^^x-^ « ^ **W***T5 

^ 1/ i# 5 o 



—439— 



* 18 



i£tc-*?imm*c&v-r4 > <r * t - ■> ■ v 
Bf^/cii, c n ic m £ -? ° - -r < > & 5 1 * # 

Bfr b * ^ A • Ufc Hi ^52^^^C^^32(C ii. & tC m 

4: ?*£ ftl *C # ^ T (2 * J2A Jb fc ^ * & fifc tfe 
4>&!gi&*>tt«J: a 5<c, ^ Jb — ffl o M & > * 

-r a J: 0 f& & * * & tE£ IC * T % «- S * 

x - •> ■ > IC ffij 2* Si 3* ^ fft * C £ ic J; ID <& 
e0 5£ & o IE 2j ^ a* ic fHU m ~c £ „ &t&mici& 

&t£iE'J3tC&&TZ£ ilCj; K) & & #i <0 fa ± 
i& ® <D fuj Ji 3> 5 C <h T* £ 5 o £ > ^ - 

^ iM ^ 7" — *> ■ V * * V # 3L V ^- X ~r — is 
■ v J; 9 Sfe & U ^"#8 * ^ — s/ « 

v^^^PJ;O^^S!S*CtoTr^^^^yic^ 

T * o c o — ^^/t^sicmy;:^^^^ 

x a* <o t- — -> • vo^^p^^ftl^saic 



0360-52574 (6) 
^ x — > - > «t *5 /:^^fe^^i)^A'7 

^ s ^ r - ■> - vicAOc/y-e*/*** * #l si 

lCB^« t «-^-^.-5^n«??^J:^^U4f'5o 
Sjfc^A^^rt^liaS^llzk^mrt^teJSfr-r 

to 3SF T * t i^ESjf? J5o 

i& u ic <t k> m m * ^ ^" ic » u tc m m n <o i* a* 

tt^B?it-e^-5t<»:fclc^ ^^^^^^^ICjSff^ 

U < ^ :* ft * «> # * a* 3E * sa a-*** a o ctr© 

3£ ® IC *X «T * :£«IC*K^^fi2r£f1e3£<0:i* 



19 - 



20 



[2} 


^ to ie # rj: gft §0 






27 






28 • 


- * 35 ^ m a 


> 




i o ii ?e ?fe o ^ ^ v 




30 


•« js; s & 2* 




3 1 * 


** ^ ^ 




E3 * 




A-AttfMEU ^ 3 011 


32 






3 3 • 


■-MP* 






93 ^> & fie ^ ^ ^ 


«i S <0 


i 5? n w m m tf? 


34 


fill jUr ^ , 




35 * 


» » ft P * 




Si (a 


, ^ 4 El (i 3 


<o C - 




36 


I T v/ 'J > f 




3 7 • 


■■ s< J\s f y 




® m 








38 






39 - 


" K 7 A > 




i •- 




2 ••* 




40 






4 1 * 


» ^ if x 




3 »• 




4 ... 


nf ^< ~f y 


42 


- as * * ^ ^ 




43 • 


y -y is t % 




5 - 








44 


- x r •> y v 




45 • 


» P3 «l * A , 




8 


O — f % S ? 7. *T 


— ■ 


* > 


46 






47 • 


** £E J© li *a > 




9 «. 


ffi 2 j&m * — 


- ^ * 




48 


»• E « ^ 




51 • 


o — y -f > 




10 - 


m 3 $a a ^ r - •> 






52 


— A • ^ ffi ^ 


> 


53,54,55 - ffc& 




11 ■ 


^ 4 ^ a ^ r - •> 


- V ^ 




56, 


(57 „. >^ _ j. ,< , u 7 ^ 


58 • 


g*c ^ fi£ €T * 




12 


^ 5 #i j® * -r — *> 


- v ^ 




59 


... K ^ ^ ^ , 




60 ■ 






13 - 


K T % 


14 •» 




61 


... y - ? e ^ , 




62 * 


•* y — ^ ^ 




17 - 


■ K P , 


18 ■» 


si — -y h ^ 


63 


.» ,< 4 s< X E ^ 




64 * 


a - a V 




19 - 


■ E ^ 7 f - > 


20 »• 


x. T is *) is f % 


65 






66 - 


-* T - A , 




2 1 • 


- x r y *s r * 


22 - 




67 






68 ■ 


- i 7 •> y v 




23 « 


■ m > 


24 - 


* - ? > 


69 


»• & A <£ ffi , 




70 • 


■» !6 ffi ffi o 




25 - 


• T , 


26 ** 













• 21 



—440— 



22 



158.1 <i360 -52574 (7) 

m 2 m 




—441— 



